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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce increase in the number of 
layers of a multilevel wiring structure to simplify the structure and 
manufacturing processes and thereby to increase the fineness and 
integration degree, in a magnetic random access memory device 
comprising an access transistor 10 and a TMR element 7 having a 
multilayer structure of a spin free layer 4 with a variable 
magnetization direction and a spin fixed layer 6 with a fixed 
magnetization direction, both of which are disposed in a region 
where a write word line 2 and a bit line 3 cross each other. 
SOLUTION: The TMR element 7 is disposed in the region where 
the word line 8a and the bit line 3 cross each other, whose 
crossing become the gate for the access transistor 10. The word 
line 8a serves as both read and write word lines. 
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1 

inwui ) **i*»r±«:. sc»«cs«r suffice 

*tt«iER3*i, »{Wfi#Dj£tt# l cDSSttftiSB 
f btflWHiE 3 n/c® 2 (DSSttf* £ ^MttiB 

iftccHS«cufc*»tt»#«r*isJEb. SEtr^ h«r± 10 

E£ 2 <Dffitt<*£Sft;fc ^Ci **jm<b -f £S&mi7 > ^ A 

*n«aER3 »{b»r«i*j^iattw i 
^r&i{cie^J3n/c»2©'7- F«*y- h<t*r^r^-fe 

^n^*ii2R3n, 88^b*isi*«^a*io«tt#<k» 
i^t*n>r, iia^KD^- K^i±ia^2 k 

ttSR^*6«!*iai/*ff , >IK 1 itBc? - FjStfcfcJ:, — ^ 

X***>3tf£C£*#«£T*l»#3S2 £/c«3fS 

*u*^6K*WL/-r*c<!:*«Fai-rs9i*3i4sa*s 

[19*^6] T^-feX r ^>^X£<DV-~X • FlW 
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<t £#Sfc <b T 4 fS*^ 2 - 5 CD I > rti*»«:ie»<D«BESl 5 

ieR3ft, «fb*rft^pjaa» 1 om&totmmiifi 

HSShfc»2©att*i3*^»t^LrWB3tifc 

^aiaBtfiR^i , ±ie*»(*a«(c»R8 3 *ifc»i 

2#^(Dffit5(B<b^«A, ±E*xJl^«IW:EF±E 

SE«»-r«fi553ti&y^^-Fi±satf^ Facial 
Ettas*** 6 <dr* ULiff^citwat-rsaa^ 

wz&istitcv- Fiats jzwv hm<D$mmmc*:ti? 

tcM§mmmm*t. ±e» 1 coast* <t > a » h * 
m& & 3 c * J8^«: j: ^ p n m&z&m? *> mmm 
t zffijL , ±szm 1 oett^fcefc o'±ia^mnr mm 3 

EttHRT - ^ 6 ©K» til L 5 C i * «M <t "T S MM 5 
>^A7^-fex^^ygi 0 

tl/cci ^#Si £T£ if 3»H 8 * /c « 9 f BiEcDeM ^ 

>^A7^^X^^'JgI 0 

[M^ai 1] tm*. «fb#rt*T«WS3*iPi 
©8B»****a*Ci*4*«i-r*S»*fll2-l OW 

■rn^tciatgcDfism 7>^7^-fexy^'j 

[19*51 2] tf y Fj»<tmi©7-F«iC03ill« 
WKcteo-r. tti^? hSOSfb^m«ft3#A€cB£K: 
L^C£«:49ft<b-r&n«fll *fc»l lietScD^M^ 

Ci»3^B 1 3 ] imm 1-12 <DC^-rti3^CCK*8©» 
[0 00 1 ] 

08S7>yA7^-feX^*>JgI (JaK, MR AM = 
Magnetic Random Access Memory <h 4 ) CC^^"^> 0 



(3) 
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[0002] 

^SR^-iUTaaffiCiiBtSSR^ <«T\ TMR (Tunnel 
inq Magneto Resistive) SR^PiKW) ififS^htlX^ 
& 0 W^**:*)<D\ \Zv htt, C0TMRf^ilO(D 

MRAM©Jta*7j*Lfcfc©-C*£. BJCte^t 1 0 0 
ttTMR^t, SUOfiKttttl 0 1 tm2<DM&& 1 10 

0 3 t<omm^mm 1 o 2^«s*n/cif> k-/ * 
<tlfr-r) t\ I4si5 o±ccmos F^>^**r*s 

7^^^7>yx^MU 15 5B*©V-X« 

y-FmSitciR^Hibtf-FSL 16 5«S^jA^ 
■7-FRTfcS. 1 7 OttV-* • KU-f>«dl 5 5 

SB 1 ©$tt<* 1 0 1 «*tf>©;#ft#Bffi3ft& 20 

R*^l 0 0<DV> V J 9 *mmiZ\Z y FRl 8 0<D7j 

fi!K*t>*#jB*tyri»sfc«>, micDettfti 0 1© 

Xf>^«t*y MM 1 8 0<Dg$^[Sj (tf 5p h«^r 
ft) KfiKOtfSWitt-S. £ /clg 2 1 0 3© 

[0 0 0 3 ] CC^^^^MRAMiCW-STMR 
3R-T-1 0 0^<OS*ii*». Bl 1 7tc^vr<£5CC, tr? 
HKl 8 0 iS^iA^r;^ KJBi 6 5 itcmift^rSfeU, 30 

*6*r*fiBtJ!w^e>aajBr*4»i©»ttf*i o 1 

|6J* /c«jffi^|pjtc J: on fctt" 0 "(O^- 

iA^n^>o c -tt«±oW^r 

*D, ^t*-; FK1 8 0 tWZ&fry- K«165i 

TMRf^l 0 0*6©K*fflLli, m 1 ©«tt<* 

1 0 1 <L3fl2©mt£<* 1 0 3 £©rafc®E£*WT, * 

/c, R^UL^-FflKl 6 OtC^EE^^TTT^-feX h 40 

tm»*R#ffi4C<ticJ:SfTbft*. SB 1 ©attf* 1 
0 l©*e>#[Sl£»2©flHH4f*i 0 3©*fc:>#ft<t 

9tt*i&l>W*W/BLT> SKDittftl 0 1 tW2 

^>s;x -sr, htti 8 o>erm 

[0004] 50 
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0, */c. »*ii»"7-F«iR*fflL7- F«4*»J 
/NttRITCfto*:. 

[0005] c©«w», ±se©<fc 5«cn«^[*jB»'r 

Vtt&H£9& C <h * S ft 4 T * o 
[000 6] 

±cc, si^ccsai'r&^nfiiccK^jstiAJsr i ©9- fir 
*j<t»t:^ FR©xa«««:-en*tiERsn, ttffc* 
rt*^BE«clHl <D?»14»<tfiBEik^(oi^@^$n/c^f2<D 

4, F«Cc^TS*fifCEMSftfc*2©9 

*«tttt&«r»ttu ttkT? F»r±IB»2©SBttf* 
[0 00 7] CO»WK:«S»*a28aK©SB»l'5>y 

tS7mh7>^^i^it JhBttAttffiEtl 
3tT-£, ±IBS2©9- FR£±iBfcT* F«<!:©3£M® 

«fc:EROT. Jfr2©9- YBrcmi <ov- Ftt£R*a 

[0 00 8 ] C©«Kfc«M||3ft«3Ett©^S># 

«#fiK:EM3*ifcSn K«*$J:tfir* hS© 

SUttWcfti^tiERS JSft#fr#pj^ftSI£ 1 © 

etti* <h m< t£ftt>mi£ ^ n/c® 2 <DM&fc t &mmm 
zftLxmm s titcmmimmm* t , ±iat* 9 h r 
cc^^-r ^ ^ tcee^ij 3 n^m 2 © o - fr« y- f 4 

mt±mm2(Du- F«i*««w«:asR'r4feo-c* 

[0009] c©»wcc«4i»*^4iatE©fiia^>y 
A7^t^^t'J» l »#:B2Sfc«:3K:*$i>T, 
t*>> h^te^O'c- F^ (»l/»2©»7- vm) icm 

9- FRCCttT^-fe^ h^>^X^^^>L^:C^Stt<D 
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fflO*«5B8. ±E7-F«iec«\ -SOS^^o- 

«jEEPfln*tTor±ET*-fex b?>isxzz*>$i* 

[0010] C©a?8«:«4S9*3B5BEtt©««^>y 

[0011] CO»99CC«^89«fl6l2tt<D««7>y 
— #tt^^E«*?4CJ8*l3tt* ftfr*4. C©V- 

[ooi2] c<DmiKi&zn&m7EM<Dm& c 7># 20 

KOttiOWifti JtefWl i ttttlUI tc^SiT £ v - * 

hfcfUiM F^»£«*/cfc<Dr*a o 
[0 0 13] C©«9BK:«4BI*a8Btt©«»l^>y 

[0 0 14] C(D|KnK:ffi«n^9Ett®«M7>y 

T&^UJI i £ffiix. , ±E# 1 Ott&fltts J: P±Biitt 
■"CflWESh*^*- F4±Etfv UBiOBfc, IS 

[0015] C<D«MCCffS8B*3Hl 0E*®SJSi7> 

$>Z>o 50 
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[0016] C(D«WCCff 1 1 E»D»»^> 
^Ar^t^y^'JKIW, «*3H2^1 o<D^m^ 

ecL3ft9li»tt»^Hr««L. tttr-y h*-c*2<o«tt 

[0017] C©»MCC«i«*3Hl 2E«©8«7> 
^Ar^-b^y^yKBti, i«*)ai^/c«i iccbi> 
fcfsr H!i»109- F»£©£*MW*«cb^T, 

[0018] CCD^MIKlfifcSBMcJH 1 3EIKD*«IW 

i-i2 oii"rn*HcEtt©»»7 > * a 

[0019] 

ig7>^A7^irX^t'Jgg (MR AM) KJ:SJg 
CC, PSCD*3»«««1 (BIT, mU*T)±K, 

m^tc&mrttfticmmvfflfii-cm 1 F«<t l 

rcDS^jA^C- Ftt2 £ tf* h^3 a i**iey»J34T, 
&<> CCDS#iA^9- FSR2&1?? FJS3 a£<D3£MSI 

m^tmmst&mmztix&wtztiz. t^F 

ateC o ,N i ,F eft £<Dmmft&m& 

«2iCOXa(|R«K:*5l*r, t'7h^3a/«I5/ 
Xf>lil4^6Sc^> F-f **flB6<DTMR*^ 
7t»JiS-r4. £fc, TMR«?7©Titlt Sfil 

±cty- fimur (H^#-r> *^urjgj5RShfc»2 

F«i Or©K*UlL»7- Ftt8AS|^7 h«3 a 

y-htsior, -tcoHflitciBKsnfcy-x • fu 
>f>^9<fc"cr^-fe^F^>^x^ i oAJfjssn 

MAtmm^i lZftLxmmztiz. 1 2«v 

1 3«»«3nfc«HI««JRr*S 8 ±S»WTO, M 
RAMilt»!Bl/c^ [sj — i^MRAMii©f 

[0 0 2 0 ] TMR^T7CD1^> FV y^flKtttfcTy F 
j^3 a(Z)^CCSC>S^^rUTC^/c^, XfXDj 

t*^ h**|SKC|$i<©3Wg:a<tfti. Sfc, tf? F^3 
a^iiSL/cJ:^^, «ittMir^^b->^^ 
fi3^rifii«:HSLrjK)5SL. xt'>a*li4(7)±@(cfc 

C^T«, TMRS^7O^t*>lJii0tffll^. C 
OJ:9«:«tJsR3n/cMRAM«:fci»-c«>, f(£*iEia, 



7- F»2 <tCC««5*8SU #S£T*ra!SW*b:>SS 

tdtZMJyft CC J: o r " 1 "* 3Tc« " 0 "CD -r - * S 

0, M83 a &tt&&*9~Ftt2£*s&ttL 

rc»4-b;l/©*tf*>ti4. —2k TMR3R^-7*>6©S 
Xt>a*H4ify H83 ai©HICC«EE 

£ e Xh , >iftf4©Xb'>^it''> bM3 a^f 
4(D±JiCC*5C^r«, fc** HS£3 a£TMRST-7CDX 20 

[0021] a*. Sittft#srM$n^t^> 

# (xt*>@fi3 c(cjbc>£»#) o*^tr>^rfii* 
^ssccao. mmtaWLb-r*. 30 

[0 0 2 2 ] Xffc<DJ&S2 . JilB*Jfe(D^ffi 1 (Cfc^T 
tt. »*i&#tf-FiB2£gtoffiL?-F«8*gMfc 
i^ilW *^*S©JKSR2CC*jli-C«. l*<D-7- 
F«-C##ii*/H*fflO«rtf ^ fcOCco^rj^*. 

S3^-rj:^(c, 7^-fexh7>^^io<Dy-h 

mffii&^ftillb 1 ?- F«8 a*»£i&#/R#fflL* 
f?5 "7- FfiUc/81^ ±mtc&f&$tittV v YU3 ift 

<tLr©Xf>H^JB6/«i»»5/^t>aS84^ 
6J«4*>F-f sr^«jfi©TMR3RT-7*lB»rS. * 40 

fci4(ixe>iii4*v-^- Ku-f>W*9©- 
«, *t>Hje«6l**t;>#fiiasfcr* HB*|fijccH3E 

[0 02 3 ] ±ie^M{t9-FiS8a«, TMR^-7-7 

t*> a 4 cox b*>^cc j: o T&ssttfc?*- 

1 0£*>£-t* *<D{Cfcffiffl-r-5. C<D<fc5K: k T^-fe 50 
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X F^>^** 1 0<Dy- h^@^ilft9- FJR8 a 
iLT»*ii*7-F«***a4«jftiL*:fcA. TM 

R^T-7«r^*fex f ^>^*# i o<D±mv&m&ic 

le^^n, S«1^6TMRJR^7S-CCDW3*fi<r 
SCiWttS. C<Dtc&>, ^f>g4S4*lgl 
t£m-*Z>tctb<D^>5 ? b^-Jl 1 4^^0C^P"C 

£ . ±e ssjs©j&« i <ds i TTTtLtcj: um&u&m 
nmm^commm 1 1 t^jm-eses^c^. coj:^ 

[0 02 4] CO<fc5 6CfltS53JhA:MRAMtCfcW-S# 

3 iftjtfb?- FIR 8 a i(D^gp»^±^6mfc0-C 
##iA^^c«, ^b*>@SB4CD^ f>©^lBj 

cc, «ii{tv- f«8 8L<DmmcntiLm%^>vx&Mit 

•7- F«8 a(c«i»4i6T^ r^tXF7>^X^l 

K^-rs. cnccj:o, tr? f«3 tc *<i^«*<J:*ii 

^•7-F3tt8aiK;*ns«8ferS#3i**tT5^ T 
*Ift9-Fi^8a(D-g^0V, ^>^-^-lV<b 

[ o o 2 5 ] m 5 «s!#m Lttffi*^-r , *ai{b 

F*I8 a(?)HS^7a-f-f 4>U<«4>^ — 

»ira«ttccur*ai^fcr7-FiR8acc«»*»-r. c 
fttc^D, «a^b«7- F«8a*anssift*o tb< 

L/t7^^h7>^$ 1 0**>3#S. HCC*jC^ 
r«, ^jl{b?~ F«8 aCD— ffi^rV P-t*^ 

t^y bM3&hTMRm*7&ftbXT>?-£X bv 

*ff^ttffi*^-rfc©r, #»btf-F«i8a±fl*jE 

8aO-StC2V. fc^-3StCl V&mMLX<,>2> 0 C 
ti(cj:0. t:^ h«3 i»7-F«8ai&cS6<iS«aer 
**ii**fTC^o % 7^tXh7>^^10^> 

[0 026] conaso^JBrw, ^ f>HS« 

m<Dmm\ zmmLxe? bmz a** 
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[0027] mm<DBf&3 . ±mmm<omm2 r 

FIB2<!:R#HiO?- FI88 <fc**ffl{br*fti>c£# 

(4K-r£C<LtCj;9. ±iB^©^«2riSL/c|5j«(D 

F«2 i«*HlU7- Fife 8 <fcft**a«i 
[0 02 8 ] Htk0jgJB4 . ±BJEMKWBM2 ~C^Ufc 
lMMtt> ^1^1 1 2 (Hl*Jffi) Z&f&OXizJVT 

#1 ocdv-* • Fu-r>««9©— ^ccwsurss 
m&m*)mom®£tj:*>p + ran 6 <j«t, s«h 

ccgo/c«Hcca-r€»3>^^ f*-jh n&j&rz 

Cir, S««{4B(0ffiLJll 6 <l±iev-x • FW 30 
!S«tttr^F«3 (3a) ilii £©iBK:tt*is*« 

[0029] m i o -c^-rj: o cc, SKSfaaxo 

k&rmh 8*»flELT. S«fIftm9fcHL@l 6 
i±Ev-X- FI/^>*«9it»«Ltt>fi<, 8 40 
Steers* £ftec, S 6fc»|iHfcjMa*i4. 
[0030] xikcD^tt 5 . ±e%ffc<z»ftB i - 4 r tt 

7^-feXh7>^^10^Ml/c^ TtHzXb? 
>^x* l 0CDftb*Kt. »«ncJ8^*jgflEurfcJ: 
C>. HI ^Mttmtt5CCJ:4MRAMtiDfl!££ 
^vr»rM0T£>£ o bcctS-T^oc, PSifilcc^iS 
?n/Ox;Hii UTC0N^x;U2 0[*jk:P + £jRJB 

■7- P«W«#ii*7- FIB2©*rj:< , h5>^ so 
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HCt^ hiS3 ateofc#£ffe(DTMR^7CD 
K«««*l&to«cl»J:9Cc. P + J£t*J12 1 tN9iA 
2 0 iOPNS^tt^-f*- F2 lCDfid^^-r^c 
[0 0 3 1] C©<fc^CC«J5E3tl/cMRAM«:*JW4S 

S^riA^ti, m 1 2 (a)fc:^*f J:^Cc, ^tMcDjI 
IRtf v a x<kB8»*&#»7- F«2 x <tCC«»£ 

R3R^-7xCC»*ii*3Wf*>ti*. —2k H*mUB*« 
01 2(b)CC^-r^^CC, jSfRTMRSR^7x6CO«c*s 
r>ri^iStRN^x;U2 0 x<D«&(CSttU^<Jk ftON 
«>x^2 OKtt«BU^U©«tt*^iL % £/c±fBjllK 
TMRf^7 x(CO^otl^I«b'^ h^3 ax© 
&CcttffU"<;i'> ffecDt*^ h^3 a(cSBfti^<;uo*ffl: 
«r^-6. C*lCCj:g % ±IBT MRfT- 7 xSr/M^ra 
tl?N^x;l/2 0xtCC0^^-Y^- F2 1 CDJB^frte^iS 
^«tl. TMR*?7 x©iBtf^S©#*R#tHTC £ 

#r£<& 0 eih©<t5^ r*-fe*h^>^x£ i o* 

St^caaot, «El±tc£*«:fflSI*/jN3<'r 

[0 0 3 2 ] fc*5. 0 1 3^fcfc^tc v #^iA^C7- 
FJ»2«S*fflU{CttfflC»6tl&C»©t?K:-y FS3a(D 

[0 0 3 3] ^J6<DJB«S6 . B14«, *^J6©ffJS86 
CC<t4MRAM<0«a*^-rKffiHr*a o JnfBUJfc© 
J&«5T«, *«lfcP + fi£ffcJi2 1 £N^x;U2 0 <h 
OPN»-&*JBflEUfc3&s, C<DHtt<D0«-C«. SSI 

s»4**iiS0T < #y^>;3>JB2 2t^tf>afiiB 

4 4tS/3yF*«^t»JjttS. c©»^, *ys^i; 

RAMtc*jw&##ii*/K^HlLi6ff(cocir. 01 

>SM4i©i/3 9 h^S^-ii, R*ttJL«FCc, 1510 
tf^ h«3 atcoaj&siffiCDTMRJR^TOiBffit**!!* 

S^iBIE* i/2a«b^3^6a»u^;u©Mcci9:S 

[0 034] §i*iA#B^ 0 1 5 (a)K^-r <t 5 
WSICDSJRtr^ PS3 axijgtR*#3i*»7-PjH2 a 

xitcmss^is-rcitcjzo, fne^Mtcfiit 
saiRTMR*-?-7 xtcsitii^^ft>n&o — e 
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$/t±IBil!RTMRiST-7 xteofc#s 
otrC^jllRtf 9 h^3 a xCD^CC^U-<;k ffe<£>fc* 
* hS3 aCC 1 /2^U^;U<9^{i£#it& e cncc 

F2 3<D«^iBBE*fflAra!*|Di«flE^iftti. J8JRTM 
©TMR**7CC*H,*Ttt#-/*- F2 3 ©J8£jWR*i 10 

[0 03 5] 

±*c % SC^cSH^&^tciBMSn^ 1 <OV- FiS 

- FIB***- h £t^7^-feX h?>i?Z*±&ffijL* 

®ittMl*eg^ u , Be tr » h «r ±1 an 2 oosstttt 

[0 03 6 ] *^C<D«98Cc«S-S»^2gB*8©«^^ 
1 ©^#i»fb^^H5esnfe»20BBtttfti*5|6 

h^^^-rs^^ge^ij$n/c®2(D7- Kit*y- 

IBtt*^-*. ±SB3*2©7-F«±±iBtf? h^ico^ 
M««fcifi»LT\ 92©7~ FKrm©?- F«l* 

3^(Bitr*S. 40 
[0 0 3 7 ] SfcC©^fc«4»*3l3IB<»Dfi8a^ 

^r**Wcc^J3hfc»io»7-F«*5J:cjftr9 h 
1 ©«tt#i»ft*r^^H5eStifc»2©«tt»i^|ft 
h««:Xa-rS*l«I«:KM3tiA:a2©«7- F«*y- 

hir^r^-fex h7>^*ita^ ifanticD? 

- F « <h ±f B» 2 © 7 - F « £ * *» WK ttftT £ fc 
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[0 0 3 8 ] *fcCO»?B«:«&l»«3B4E«©8B«l^ 

v^Ar^-fs^^^uatta. »^B2s/t«3cc*ji^ 

T, fcT* h«*$J:tf7- (11/12 (DO- F«) 
IS. BE7- FBUCttT^-fe* F^>yxjr*s*>Uft^ 

ffitt©«i£*H«jn l , & /c±ia t* ^ h m*> % ±s bt * 

X h ^V^^^tcSSE^gfebriiBfiaaffilnlBtBsR^ 
6R*ffiO*ff^BR, JJB7- FBKCtt. —#©48^* 

tt»r«EEiun*tf or±fBr^i2^ h^>^x££* 

[003 9] *fcC<D*WK:«*«3R3158B«©SB»l^ 

^ma^iB^/c-tfr nmzffi. l ooEpjm-r & c t cc <t 

0, l^fiffflBtl«^oS*ii**ua^^K^ffli/ 
[0 04 0] SE*:C<0»?BCC«-&»*316E«(D««^ 

wo-^tt^atsietteR^KSifts*!, c© 

y-*« Fu^>««fc»«bT*3»»K«Cc*ja3n 

/cssmaix o ta u «« <t «c s ttiM t mm l . 

[0 04 1 ] C©»«(c«ii»*|78ailO««7>y 
[0 04 2] ifcC©JB!BK:«SI»*a8EI!0«Sl7 

iftrs^iftecKSttSftfc^-FJitojicxfcr^ mb<z>3S^ 
^^c^n^ngB^^n, «fb*ifij*«pi*ttJin ©«« 
» t mtttftwm& 3 n/c^ 2 <D?itt»i wmtrnzft 

fcmt&stifmzmnmcomkmtzmz.* ±ib^x;i. 
<t c^±Ka;»»raijflE3 n s ^ ^ - f i ±sb tr 

F^>^x^^a-c«aifin8{bs*ifc»jBir 

eSfflfb, WiMlfb^-JBHtiS. 
[0 04 3] *feCO»?BCC«S»*3l9EttO«a^ 
>^A7^-bxy*ygg^ *2»»S«±«:, s^ic 
^-r^^CciB^J$n/C7- FttteJ:^^^ h*H<D5£ 
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13 

^ u r mm ztittmsmtn&vsR+t . ±sm 1 osatt 

±R91<Dim»*sJ:&±.g& 

wml »HfflMt#«-iiiBn*. 10 

[0 044] S fcC ©Steffi *i9#3Sl 0gfiiS<De» 
7>yA7^-b^^*y^ltt, f9#JB 8 &/c terete 

[0 045] *fcC©»91K:ff &»3»H 1 1 Ett®fiB£i 

n^{c4ai*r. t'* ttfb#fiJ*T«>«S#fiiK: 
«ttf*£Sftfc£/ttf>, «ffi*flMMbr*. WfeftsSBtc 20 

[ 0 0 4 6 ] £ fcC ©»WCC«4 W*^ 1 2 laigcD^M 

7>^A7^-few-t»;gg« 4 i9*3Bi*/c»i lie 

[0 04 7 ] SfcC<D|MIJK«SS»3jtfHl 

is*^ i-i2 ©c>m*KB*©««5 > 

NHL «*8Hb;Ma*i5<fc*ec, ftftmrnHb-ca. 13 30 

[Rnotntttimn 

[0 1 ] C<0^©IIS6©JB.«ltCj:SMRAMCDai 

[02] c oxno^Rtt^iB i <omm<Dmm*fjk 

[S3 ] C<D*M©II»0^«2«:J:-5MRAM©« 
[04] C <D5£W(Dmm<DBf& 2 CC cfc & M R A M©f 

40 

[05] c <omM<Dmm<oBm 2 «: j: & m r a m©r 
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[06 ] c©«98©sete©?i5aa2cc±aMRAM<o« 

[07] C <D^W©SS5SO^SS 3(U5MRA M<D«t 
@£^T»r!B0r&6 o 

[08] c <Dmn<Dmm<DBM 3 cc <£ & m r a m<dw 

[09] C ©»^(D3S(fi(WKJB 4 K J: £ M R A M(D«§ 
[010] C <D»9H<D*>S<DJB«4 (OSSBmoWki: 
[011] C<D«M©SISfi<DJB»5CC<fc*MRAM<3D 
[012] CO«5B<3M«B©««5CCJ:4MRAMCD 
[013] C 0>^®StMKD»tt 5 (D^fl|©«jg£ 
[0 l 4 ] C<D^(DSI»CD^SS6tCj:-SMRAM(D 
[01 5] CO«W©^*6cc)JKJB6tC<J:aMRAM© 
[016] fie*©MRAM<D«JS%?n-rBrffiHr* 
[017] «e*©MRAM©»^%»?H-r-5Hr* 
[??^OIftW] 

1 2, 2a »l©9-FIiLt©t 

Sii^y-FSL 2x. 2 ax «R"7- F«. 3, 3 
a, 3b tf?h«L 3ax JBtRt^F*. 3c I 

Ut^f>@41. 5 *fe^H. 6 Ig2<£>ei£{*<t 

MRfT, 7x jl^TMR^T-. 8 »2<D"7-FJB 
iLroK^fflly-7-FIR, 8 a ftaMb?-F«L 9 
y-^« Fi/^>i^ 10 r^-fe^h^>^x 
15 SMSP, 16 l«IM0Hill, 17 
n>£*h*-;k 18 ^«;tf>r F^KJi. 19 P 
+ t£ffclf, 2 0 N^xjk 2 Ox ffllRN^x^k 2 
1 #J*-b\ 22 dOJ^y3>I, 2 2x SIR 

#y^y3>i. 23 y^-F. 
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